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£^ w-f 5 ^h£k±<D&W £ ttfc y f/^r^ s y d- ^ 

Ht, WA-tf^HWfFJISS, 0 4 1, 5 8 4^UlM^£;h, 
rv^iilP ICLTC 2 XYt^ti J: t) iSi»ftT/^/uSS: 

^^--r^TKy t/i^a-ta^ y ^-^>-{c h y ^^/vtji* 
[0Q3'6] tt«E«a^«Jjc:W3atcfflVN$p< ^o-fevttME 
ffS*4rS*lcb-ca^&S*^ft< i:fc^0. 000 

oo i«s%^fce>-rgogs-e#«E*^:so^»*u 
w»&m&'J>te< thffio. ooooiit%w 

/us y ^r^vx^RSttfey ^ur/us y 

tcttztiz&mm+tD^ttfc. a2:l-»10 

0 , 0 0 0:1 (^jSffl^WiiTfc 9, 810 : 1 —8 1 
0, 0 0 0 : 10tSH* s »*U<, *^30 : 1 —fa 2 , 
0 0 0:1 COg6ffld s *t>»* 

[0037] fi4«K*a^^«, s^^^:rti^:«*mspr* 

a. -*gft-^^v'^A > d?y^f uy % ^yxfu 
v x /Ky/ptvy, ifettsKy hcoj: ^ft^ 

^tf fift ^ 1 - 9 0 11% \C ft 5 «t 5 t-^s s * 5 Sf* 

[0038] s^ji, a»s:s6r±8tiii*ssic3sa«c*5 

Ttf 5 l-1000psi (0. 07 — 

7 OKg/cro 2 ) , L< tt5 0-4 0 0 p s i (3. 5 

-2 8Kg/cm 2 ) H «fe»*L<ttl 0 0-3 OOpsi 
(7-21 Kg/cm 2 ) CO^llScOjaiE/^^ 30° —130 
KL<lt6 5° -1 1 O^O^iSO^Sr/B^S 
<o*s^lv\ ^^u>'/5.^/fflV^Sftb^^0^tfe^0^y 
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[0039] mvizfmm&Ri&m'i. ^s^-rxim 

-Y^©»»Kfl5*K:«RStt*i\ Witt, 

tfxft*: ; ^ -z^m-t a ««t zfcfc&mfr & ant 
[oo-4o] mme>mQm&. *tib#-7y*&r** 

u i? ^M1£(D RXfi* y filffAttff tff t SrSS 
J&l^e/uS 9J&0. 0 0 ^ji o^vtfXBH^ftf/B 

[oo4ii mm*£&&m±£ j &z>iz#>^ 
mk&m*m^mm=£mt\.xm^x&\,\ z.tib<o 

[0 0 4 2] m^i/VTK!^— (c, -£<Dfdi<7)7Ky R 
\^X-?\s^ KLTJ:v\ flP;LT. TIE^ J: 5 ft®* <£>^ 

yy- K7^; y3tSt»i-7y-/^^7-f y hi£ 
yw^/u^i/ K£r^if3K1B2Pk # — # * ?RT$- 

[0 0 4 3] mA<D^ls^tfV-?— ti\ ^Plttl^ 
[0 0 4 4] 



15) ^^XD-fl'-T'/i'ts TIB^r^ 

tf«*Ol4Rfc:oV^TJt«L;fc: : *$Mft»S (PD 
I) , g B B 0 i4«Of*M}§» (L w /L n ) , T^r- 

^yfy^ (mi) , aft*'** rvWfgfc (RS 
I) . 
[«9] 

(atfttO. rt^^Mf'SiS^CLC 
B) , DSC^KttJt^C (DSC -HI) , XtW»*ft 
£ft£ft (CRC) SrJfclRLfc. 

[0045] 1 — 3 SfcdaWS^l^VaKy-^— tt, 

*iS^io7^h (3m) Sr*rrsn?*ii:si 4>rv 

^ (3 6 cm) <D«ttJK»*KlS:3g«S:«effi LTigo 

[0 0 4 6] tt^A-Ett, *l^*5V^-C«r5£i-*iB 
9 t<I T h e Dow Chemical Compan 
y d^rfrlS^ftTV^l/^ o^OAF F INI TY/tfy 

1 \£$$\/^X%tfe-tZ>M , 0 t£E xxon Chemica 
1 ^)^Tfi|S^^rv>5V><Od^COEXACT^^^^U 

[0047] tfc«wiK—Mtt, iSjaEo^ y— ^S^fc/Mt 

»OW«BB*6»J, 3 0 0 0ftJE*t?OJE*Xl^3 2 OX: 

&x<DU&&m\<^xm&£ftfch<Dxh<>tz 0 ~ftb<o 

;*J3 X Z a b i s k y^P olymer. 1992 
3 3, lit, 2 2 4 3ldE«Stl50^l^tt-efc 

O/Co 

[0 04 8] Jttt«N&r^ott, ft;ffiiflttt*Si£S5«Sr 

ffifflUUNIPOL (SftfMK) ^n-fe^ (Un io 
n Carbide Corp.) j:oXig^>tbfc^ 

ffico^ig«s^y^^uvr*fco/c 0 r^b^^y^ 

f^lt ^H^fF^4, 3 0 2, 5 6 5^-(C|5«fe$^ 
Tl/^il^ CO^X V- 1 1 <DV^-fn^> 

tg^: (staged) SJCSlaBaa^c*5v^-c«ta^5ft» 
c <fc o r ig e> ti it # y = ^ \s v -e fc o fc o 
[0049] #^ps, »-?-*»*atf*«^tt»n (l 

CB) f/fXx^^/U- i/ 3 h 7 =7 7 4 

^ W ^ 7 A^rgf IfcW A T E R S 1 5 0C 
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ISCOTEK 150 R£S£fflbfc 0 *M *9 
jV—V-B^fwYtfyyoi— (SEC) COfc&lC 
200 — 10, 000, OOO^h^M^f^^ 

«a7L^X5 O;*^* hp-A$rtt^Po 1 yme 
r Labs j5^C0S$ 25c m<D^^ 7 J±<D&\C X 
g£ 2 5 cmCQS h o d e x A-8 0M/S (Bgfp) 

^-T^o l, 2, 4- h y ^pn^yfy^Jt 
fc 0 fM^ftSW^ortD^i^^yt^ 

^ffijE<Dft^mfttt<Dtcft\C\,^<<>frCDftffi (W 
aters Corpratio n&tFV i c o t e k 
Corpration) frh rfiSK£ ftT^6£rS§<£> V 

is x j^MWD^yy^hfttttjat-s (w. w. 

Yau, J. J. KirklandWD. D. Bl 
y, Modern Size— Exclusion L 
iquidChromatography, Wi le 
y. 1 9 7 9^ 289-31 3IS:#1) 0 ^#tCO 

i^-cra* »at/fi*Mwffi<^<t5-*2ooMWBBai^«is 

[0050] SEC-Vi s come try &&<Djjfe 

m&xjnz s e cxt/ttA«s*fe'7 f — ^ Srftttft^nxo 5 

5MS jE<a#^»;i|s«: £ 5 *!> M ffl v > 5 5£<o f£#fl ft tfc 
Wtt. ±KU£rj%M i r a b e 1 1 a^i 1 dtCj: 



[0 0 5 1 ] Wlb^MiBSS*, TA Instrume 
n t s /^brfrBg£;h,T^«5We issenberg R 
heogoniometer CDgf^TVMC <fc o Tfr 9 V 

^y-h^-KtliffflSTi 9 o^tc^T^:/ 
ufco ty^t>fxit noo-1 5 0 0/i 

mCO®ffl-?&«9, S@4cmtfoot 0 JBR***f — ^° 
H^ta, Mti*l2%T*il&^0: 1 — 1 00 s e c _1 <£> 
®aid^.AyfCo hA^JC^£\ TA Instrume. 

n t smmnmmyy h^^T\cx^x^<om^m^ 

[0 0 5 2] $HC«§tS3B*^ qmn^Wft 
[»10] 

[mil] 

. [0 0 5 3] 
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m i 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

[0 0 5 



mm 
mm 
mm 

mm 



mm 
mm 

mm 

IS ""3 

mm 
mm 

4] 



12 


MFR 


®& 


dfy 




ASTM 


min. 






2.63 


61.66 


0.9073 


3.06 


51.19' 


0.9252 


2.26 


57.21 


0.9090 


2.34 


60.21 


0.9293 


2.29 


52.87 


0.9227 


2,38 


62.27 


0.9240 


2.09 


50.46 


0.9183 


Z.OO 






1.97 


50.49 


0.9182 


1.87 


59.24 


0.9095 


1.34 


65.05 


0.9235 


0.56 


91.76 


0.9231 


0.30 


118.00 


0.9200 


0.88 


83.10 


0.9210 


1.71 


62.43 


0.9236 


1.90 


53.00 


0.9240 


1.99 


51.00 


0.9230 


1.52 


56.00 


0.9170 


1.75 


63.90 


0.9165 



fitlEUTtSEC 



Mn Mw PDI 



IV 



LCB 
1 oooc 



*«jEOSEC 
Mn- Mw- PDI- 
bfcMIE **8iE *»jE 



17265 


97917 


5.66 


15491 


101788 


6.57 


17059 


102288 


5.98 


14856 


109186 


7.35 


16038 


106594 


6.65 


16150 


102100 


6.32 


18722 


102693 


5.49 


16884 


108938 


6.44 


18577 


150391 


8.09 


16865 


114738 


6.8 


14708 


88958' 


6.05' 


15530 


90206 


5.81 


16150 


102100 


6.32 


18026 


89669 


4.97 



1.02 


1,6 


17100 


66500 


3.89 


1.02 


1.4 


15300 


65700 


4.29 


1.01 


1 K 
1.0 


. 1DJ7UU 




4 


1.05 


1.4 


15500 


71700 


4.63 


1.08 


0.9 


16700 


71600 


4.29 


1.07 • 


0.7 


16900 


68200 


4.04 


1.10 


0.8 


19700 


70650 


3.59 


1.00 


2.2 


16700 


69600 


4.17 


1.36 


0.3 


21200 


104100 


4.91 


1.18 


0.8 


18200* 


82900 


4.55 


1.1 


0.6 


16500 


69800 


4.23 


1.05 


0.9 


17200 


69500 


4.04 


1.07 . 


0.9. 








1.11 


0.7 


20300 


72100 


3.65 




17500 


71600 


4.09 



[312] 



m 




12 
df/ 
min. 


20 


mm 


1.40 


21 


mm 


6.43 


22 


mm 
mm 


6.81 


23 


5.57 


24 


mm 
mm 


5.73 


25 


18.70 


26 


m m 


22.35 


27 


mm 


2.11 


28 


mm 


12.60 


29 


mm 


0.69 


30 


mm 
mm 


0.79 


31 


1.52 


32 


mm 


2.07 


33 


mm 


0.74 


34 


mm 


0.15 


35 


mm 


4.63 


A 


AFFINITY 


LOO' 




FM1570 





MFR flfjg 
ASTM 



«1 

IflEUTfcSEC 



Mn Mw PDI 



IV 

CdL/g) 



LCB 
1 00 oc 



**tiE©SEC 
Mn- Mw- PDI- 
Tfe^IE *»IE 



69.06 


0.9096 


15180 


99053 


6.52 


1.05 




0.9230 


9109 


71112 


7.81 ■ 


0.92 




0.9230 


10780 


86100 


7.99 


0.8 


62.00 


05235 


10052 


76732 


7,63 


0.91 


50.00 


0.9230 


10388 


74763 


7.2 


0.94 


30.00 


05210 


8434 


67640 


6.83 


0.79 


28.00 


0.9205 


10265 


55901 


5.45 


0.76 


78.50 


0.9207 


10283 


67387 


6.55 


128 


52.00 


0.9300 


9271 


68797 


7.44 


0.95 


97.00 


0.9133 


16369 


100178 


■6.12 


1.18 


132.00 


0.9306 


11478 


110509 


9.63 


1.18 


69.00 


0.9218 


15094 


100188 


6.64 


1.14 


65.00 


0.9184 


13372 


103089 


7.71 


1.08 


92.00 


0.9203 


13618 


124234 


9.12 


1.24 


305.00 


0.9167 


18769 


201369 


10.73 


1.6 


63.70 


0.9235 


9838 


81425 


8.28 


1.03 


0.00 


0.9150 




70783 


2.3 





0.8 
1.0 
4.5 
1.2 
1.2 
2.3 
4.5 
0.0 
2.5 
0.8 
0.5 
0.3 
1.3 
0.5 
0.3 
0.5 



[0 0 5 5] 



[*3] 
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mm. 


MFR 


w JSt. 

ASTM 


B 


AFFINITY 


6.Q\J 


n fin 






HF1030 








C 


AFFINITY 


l.UU 


U.UU 




FL1840 






aqi no. 


D 


AFFINITY 


3.50 


O.UU : 




PL1845 






0,9020 


B 


AFFINITY 


1.00 


0.00 




PL1880 






0.9250 


F 


EXACT-2010 


1.55 


0.00 


G 


EXACT-3006 


L50 


0.00 


0.9090 


H 


BXACT-4001 


4.00 


0.00 


0.8950 


I 


EXACT-4003 


9.20 


0.00 


0.8950 


J 


EXACT-4024 


3.80 


0.00 


0.0000 


K 


HP-LDPE 


0.10 


0.00 


0.9200 


L 


HP-LDPE 


0.20 


0.00 


05210 


M 


HP-LDPE 


1.90 


0.00 


0.9230 


N 


LLDPE 


1.00 


0.00 


0.9180 


0 


LLDPE 


1.60 


0.00 


0.9180 


[0 0 5 6] 









1 (»£ ) 

WIELft SEC 



Mn Mw PDI 



IV 
(dL/g) 



LCB 
1 oooc 



7fc«IE<DSEC 
Mn- Mw- PDI- 
[*MiE #»IE *MxE 





60059 


2.16 




72588 


2.22 




57486 


2.15 




.76481 


2.3 


47187 
47525 
32631 
27395 


95790 
84120 
66240 
54790 


2.03 
1.77 
2.03 
2 


20764 
18212 
16207 


125000 
124390 
70500 


6.02 
6.83 
4.35 



2.7000 
1.9 



[14] 



m 1 ( a* ) 



09 


12 MFR ®m 
df/ ASTM 
mdn. 


MIEUTtSBC 
Mn Mw PDI IV LCB 

II 3f 1 000C 

(dL/cr) Sffi * 


5ft»IE©SEC . 
Ma- Mw- PDI- 
*&fiE *«IE *«IE 


p & *s & & 

Q S^SiC 
[0 0 5 7] 


0.80 0.00 0.9230 - 
0.70 0.00 0.9210 

0.00 0.00 0.0000 

• 


[^5] 
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8 5! o 

»— 1 *- . o 

^ o O 



3 



So 



K 

<s 



0 0 5 8] 



i 



N in ^ CO »o cq CO H CO M CO 
COCO<O^CO«OCOCOOiCOCON 



CO CO i— I t»»W^OC3 C-HOO 
tOlO00CqOiCOin*T3*W3O5Oi00 

cdcba>cdc4t-^c5»--<«-Hco«ocd 

r^H^«N«cqNN«eOCO 



O 



CO 



•-t CO ID -tf CS3 (£> h m CD 
CM CM 04 C<J Cq Cq C»tH 

O OOOC30<3 O 



ooooppppo 

HHrlHHHO>H03HHC5 



CO CM CD CNJ CM O "NT W O) 
OCOHWCO^OUJUJHOCO 

I— HOO HHHOHOC5HH 
OlHOjHHHWriHOiHH 



l^CD(J)COOOCO«)W5COOieO«> 
OICOWHCOHOHOCOOO) 

i-i UD CM* CD id \6 Tfj CQ VO 
C>lC<JCqCMCMCMC^CMCMC<lCNICvJ 



O 



o 
1— ( 

CM 



o 



LO C3 OJ O CD CO CM CM CM 

-rf 1£> rHO3(DHl>r>CnabCO00CNJ(NH »-J to 

HO"*OOOl*0> lOOOOOOQ VO CM 

COHCOHHHOJHCnOOHHHHHCn CX> CD 



lO lO CM CO Tl« C9 lO CO CD CD tC « 
t-H»CfiC«)rtHa)HHt«TjiTfOCOH 

<=> CO ■"! »-J CQ CO t-i CO 3 H CM CO CO CM CM CO 



CM 



[156] 
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o O CO CO 



CO 



CM 
CM 



o cm to 

CO Oi CM CO CO o» 
Tjl CM CO CO 



^ ^ CO CO 
^ OOCD t 
CO CM CM t- 



CM 
CO 



i-t t"* Tl« N O U5 CO 

^o*o»csjcocococococm 



CO 

co 



CO 
CO 



PJ^nOO rH "3» CO 

OOrHOOOOOOOS 



CO 

cm 



CO 

S5 

o 



CM 

8 



cow* 

CM O 
O O CD 



£> 
CO 



o 

CO 



CO 



C7> 

to 



CM 
lO 

o 

CM 



en 



s 



CO w ? *• . 

t-H CO CO 
HOJOO 



o> CO ^ CO o 

o o cz> o o oo oi co o> 

HHHHHOJCft<J10>01 



Tj* ~ ^1 
O P*- CO 
t-H CO CD 



QO o> © 01 «o 00 O Wt1»0 
ioc- hcooho oocaoi 



rHrHT-lT-Hr- trHi-Hi— (T-fr-4 rH tH r-t 



o 




N CN W CO CM CO CO CO CO CQ CO ^ ^ 



[ooeo]^ *2&&m-r&t. fli-i2, mxf 

SS2co^«> [0 0 6 1 ] ftfft<D^ s ?l'l'tf})^—<n&*\Z^ I RG 

2 00> ANOX B-9 0 0 (Ciba-Geigy Cor 

prat ion) 1 0 0 0 p p m£r ^ U > K U 

giLLDPEl^^ya- (fiS»iS3 0/l) 
co «m co S S 5 l-l/2^Vf (3. 8cm) Ki 1 1 i o 



T-H CO 



o 



^^ Vh * n ExtruderlC^^M40^K/hr 



(18kg/hr) (-9 0rpm) ^^4 10 
2 2222 ° F (2 1 0^C) CKgLtE^Lfc. MtLfc 



§S^csj KLfco -T^7U-b7>r^A}ftri^a«, L/D2 

jo^coco ^»>t^>, Ma d d o xS^^y K** y a— ) & 

r 1 i n gifa3SK36»fe*5fcO-Cfcofc 0 
co "^t* cri [0062] «»Ufc^>f tttf«CjfHja*Xl«aft*f|: 



w co o 



o o o o 

05 M t-. t-, 
CO CT» »— < CO 
OONN 
t-t i-H i-H «-* 



CO ^ 
O CM 

5 ° w w w 

p-t Pl, 



HH^^d^S^opL, or « 



1-12. M 98rpm 



90rpm 



A. C. E, F. 90rpm 



350 (177)77^®* 



410 (210). 425 (218). 
460 (238) , 460 (238) . 
460(238). 460(238), 
460(238) 

380 (193) .380 (193), 
385 (196). 390 (199). 
400 (204). 400 (204). 
400 (204) 



2.2^(5. 6cm) lAftltfi. 
30^(0. 76mm) HW, 
fmm. i4<f#{5. 4cm) 
WSiO. 312^(0. 792cm) 4 Wt* 

2. 2^? (5. 6cm) 
30S/K0. 76mm) 9tfrrf. 
Witg2. 1«»(5. 4cm) Rtf 
«fi«0. 312^(0. 792cm) t Wt* 

30f (7.6cm)X/W?Jk^, 
80$Jlf(2.QmnOW*rtf. 
«jtg2.840f(7.21cm) S9 
7^*1.26^(3. 20cm)* =fit& 



P 90rpm 380 (193). 380 (193), 

385 (196). 390 (199), 
400 (204). 400 (204), 
400(204) 

[00 6 3] 3c 2 tt, Klk LfcWffitf)** LfflfO 



2. 20*(5.6cm) ;W7)l<R 
30$JK0. 76mm) Wftry^. 
«itffi2. I4^>f (5.4cm) 
WgSO. 3124 )* (0.792cm) % Wt* 

[0 0 6 4] 
[*9] 
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<f y ? is- h 7 4 ;i/AJnl 












me 














Ibs/hr/in 




7M7 


EE* 




(kg/hr/cm) 


/OR 


SC/DR 


1 




1390. 0 


6.00 


5. 40 (0. 964) 


257.41 


l. 1 1 


2 




1200. 0 


7.20 


6.60(1. 18) 


181.82 


i no 


3 




1390. 0 


6.00 


5. 10(0.911) 


272.55 


i 1 a 


4 




1390. 0 


7.50 


6.50(1.16) 


213. 85 


1 . 1 0 


5 




1550. 0 




0, OU \J . 10/ 


lOO. HO 


1 

1 . £0 


6 




1500. 0 


7.70 


6.50(1. 16) 


230.77 


1.18 


7 


sew 


1700.0 


7. 50 


6.50(1. 16) 


261.54 


1.15 


8 




1500.0 


7.90 


6.60(1. 18) 


227. 27 


1.20 


9 


ISM 


1700.0 


7. ZU 


b. oU u. loj 


?KQ fid. 
60S. 04 


1.14 


10 




1590. 0 


6. 20 


5.40 (0. 964) 


294. 44 


1.15 


11 




1450. 0 


7. 10 


6.70 (1.20) 


216. 42 


1.06 


12 






9.80 


6.60(1.18) 


318.18 


1. 48 


A 


AFFINITY 

FM1570 


1900. 0 


12.2000 


3. 5000 (0. 62503) 


542. 86 


3. 49 


c 


AFFINITY 
PL1840 


1960.0 


1 1 finnn 

11. DUUU 




685. 31 


4. 06 


E 


AFFINITY 
PL1880 


I960. 0 


11.7000 


2.9200 (0, 52145) 


671.23 


4.01 


F 


EXACT- 
2010 


2560. 0 




0. OOUU IU, 04O£4^ 


7flR 91 
/ Uu. £0 


4.74 


L 


HP-LDPE 


2100. 0 


8. 2000 


5.9000 (1. 0536) 


355.93 


1.39 


M 


HP-LDPE 


2000. 0 


7.9000 


5.9000(1.0536) 


338. 98 


1.34 


N 


LLDPE 












0 


LLDPE 


2650. 0 


14.2000 


3.3900 (0.60538) 


781.71 


4. 19 


P 


mm* 


2200. 0 


9. 0000 


5.7300(1.0233) 


383.94 


1.57 



[*12] 

(RSI) (MI a ) 



S^vh-fyr*;^ (MI) htfc5 0 

[ni2] ^ejcoai^-ix^TKy ^t/a^o-^^ftico^K 
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